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DIMENSION V E H ( ~ ) ~ P A R E F ( ~ ~ ~ ~ ~ ~ ~ ) ~ P L A N C O ( ~ ~ ~ ~ ~ ) ~ E R R ( ~ ) ~ S E E N S ( ~ O O ~ ~ ) I ~ ~  . 

COMMON P I ~ K ~ ~ ~ ~ ~ K ~ I N T A P E ~ I S " I I S I G , N R I P A R E F ~ P L A N C O I T ~ E R R ~ F N I  

____ 
~ S E E N P ( ~ I ~ ) , P M A G ( ~ ) ~ F N ( ~ ~ ) ~ S T A R P O S ( ~ O O I ~ ) I P L A ~ O S ( ~ * ~ )  

ISEENSISEENPIPMAG*STARPOS,PLANPOS 

_ _  C 
c -  -_____ 

IF  SENSE sWITCH 1 I S  ON- THE PROGRAM BRANCHES IMMEDIATELY TO C 
c - -  THE S T A T I S T I C A L  ANALYSIS SUBROUTINE PART F o  IF  I T  I S  OFF-  COMP- 
C UTATION PROCEEDS NORMALLY THROUGH THE GENERATION OF NR SETS OF 
c -  ERRORS. ONCE T H I S  1s COMPLETED+ THE NUMBER O F  VEHICLE SETS (K3-1 

_____ -- 

-- 

___ - MINES WHETHER TO TERMINATE (ON)*  OR ENTER PART F (OFF). _ _ _ _ _ _ _ _  - - C 
C 
C 

- _ _ _  - __ __ . - __ ____- - _- - 
P R I N T  A 

ADDED TO THE AREOSPACE RESEARCH MASTER - __  -_ - - - 1 FORMAT( lHl . /e4X- 112HABLE 
1 TAPE -oN--20-SEPTEM BER-1963 o---THE-DATE---OF-TH I S RUN--I S 0 - 
2 / / / / * 4 X * 1 0 6 H A B L E  I S  A FORTRAN 60 PROGRAM DESIGNED TO GENERATE AND 
3ANALYZE P O S I T I O N  AND ATTITUDE ERRORS WHEN ERRORS ARE,//r2X,11IHADO 
4ED TO THE TRUE TRANSIT TIMES. 
50 ABOUT ZERO WITH STANDARD DEVIAT ION I S I G G / I ~ ~ X I ~ ~ H F O R  THE PROGRA 
6 M  DESCRIPTIONI SEE TM-9552-6.) 

T I M E  ERRORS ARE NORMALLY D I S T R I B U T E  _ _ -  - 

~1=3~1415926536- 
- __ _-_ __ G = 1 0 9 9 6 € - 4 7  

ECL IPX 0409 16094 
S M = l 0 9 9 E + 3 3  

_ _  

- - - __ .I--- - -- 
C READ I N I T I A L I Z I N G  DATA 

READ S ~ T Z - K ~ I N T A P E I  I S H I F T  
-- - 

5 FORMAT (~15.2.4f i-o) 
C TEST FOR S T A T I S T I C A L  ANALYSIS O N L Y - ( S S _ 1  -ON)-_ _ _  - - - __ . __ 

I F t S E N S E  SWITCH 1)1510110 

READ 15- NOR1 
- _ _ _  - -  _ _  10 CALL F I L L T A B  __ - - 

I ?  15 FORMAT ( A B r I l O )  

1 1  IF(N0RT-BHTARGET 120r40-20 - 

-c-- - - TEST FOR CORRECTIONS TO NOMINAL TABLE (NORti8HTARCET ) 

_ _  - - -_ - 
20 IF(NORT-WNOM1NAL )300120r30 
30 STOP 1 -  
40 K = O  
42 READ lS INORT6NN 

___ - _ _  __ __ 
. - _  - __ - 

C TEST FOR- P L A N E T T S T X ~ T D A T A  

- -  IF(N0RT-8HSTAR )SO+ 70 I 50 - 
50 IF(NORT-8HPLANET )60*100-60 
60 STOP 2 
70 DO 80 1=11biN 

- -  _ -  -. 

C - READ STAR NUMBER- RIGHT ASCENSJONr AND DECLINATION ( I N  RADIANS)  
READ ~ ~ ~ N S T A R I R A I D E C  

STARPOS(NSTAR-1 )mRA 

IF  (K ) 120 990 I 120 

5 25 FORMAT ( 1 5 ~ 5 X - F l O e 8 1 l O X 1 F 1 0 0 7 )  __ 
~ 

.I - _ ____ - - _ _  - 80 STARPOS(NSTAR*2 )*DEC 

90 K = 7  
~ - - ~  



- ____ _ _  __ _I_-- __ _ _ _  (3. 
\ 

3 

1 - ___ - 
~ __--___ . 

C' . GO T O  42 
100 DO 110 IS l rNN 

-c- -- READ P L A N E T  N U M B E R ~ Z E R O L O N G I T U D E ,  AND R A D I A L  DISTANCE 
- - _ -  _ _  _ _  0 READ 2 5 r N P L A N E f r X L A M B Z r R A D  - 

PLANPOS(NPLANET9l)tXLAMBZ 

I F  (K 1 120 990 9 120 
~ ~- - - -- - 110 P L A N P O S ( N P L A N E T r 2 ) = R A D  . _ _ -  

0 -  
-T C READ V E H I C L E  D A T A + P E R I O D * -  AND- TIME - __---- - 

120 READ 3 5 , ( ( V E H ( l ) r I = 1 , 6 ) r T t T A U )  

C READ D E C I S I O N  PARAMETERS K l e K 2  
- _ _  0 35 FORMAT (6F1006~F40O~F1602)  - -  _- ~ 

_ _ _  - - .  - _  READ 4 5 r K l r K 2  _ _ -  -- - 

Q 45 FORMAT (618) 
C READ CAMERA AND S T A T  I-ST I C_AL.-DATA 

READ 55r ISJG+NR,GAMMA*CH 

P R I N T  75, T Z  e K 3 r N T A P E  
- 0 55 FORMAT (2110+2F1008) __. 

ISHIFTIVEH ( 1 1 r V E H  (2  ) r V E H  (3 1 ,VEH ( 4  1 9VEH ( 5  1 9 
~ V E H ( ~ I * T I T A U I I S I G ~ N R I C A M M A I C H ~ K ~ ~ K ~  - - 

6 75 F O R M A T ( l H l / , S X 9 6 H T  Z E R O e l O X , 2 H K 3 9 6 X , 5 H N T A P E I 3 X , 6 n r S H f F T I / .  
_- 1 F 15.2 9 3 X  e 1 5 9  4 X  r 1-59 3 X *  1 5 + / / 9 6 X  *SHT_HETA 9 8 X 9 3 H P H I  10x1 2HTO.9 1 1 X 9.- 

2 1 H X 9 1 2 X * l H Y * 1 2 X 9 1 H Z 9  ~ X ~ ~ H P E R I O D ~ ~ X I ~ H T I M E ~ / ~ ~ X ~ F ~ O ~ ~ * ~ X ~ F ~ O O ~ * ~ X *  

4 3 X ~ 2 H N R ~ 6 X ~ 5 H G A M M A ~ 8 X 1 1 " , / r 3 X ~ ~ 5 e 3 X ~ I S ~ 3 X + F l O o 8 ~ ~ X ~ F l O ~ 8 ~ / / ~  
55X938HNUMBER OF S T A R S - A N D  PLANETS C O N S I O E R E D ~ / ~ 1 4 X ~ I § ~  3XeISq//l/) 

0 3 F 1 0 ~ 6 ~ 3 X ~ F l O o 6 ~ 3 X ~ F l O o 6 ~ 3 X I F I O . b r 3 X 1 P 4 . O ~ 2 X r ~ l 6 o 2 ~ ~ / ~ 5 X ~ S H S I G ~ A ~  

Q TANG=F ( T A N F  (F (GAMMA 1 )  1 

F A C = 8 6 4 0 0 o * S Q R T F  (SM*G) 
__- PI2T=F(F(2o*F(PI ) ) - /F (T ) )  

0 TANCAM=TANF ( GAMMA 1 _. _.___ . - 

STHETA=S I NF ( V E H  ( 1 1 1 
_ -  C T H E T A t C O S F  (vEH ( 1 1 1 ~ - -- 

C P H  I 4 0 S F  (VEH (2 1 -- - --- - 
S E C L I P = S I N F ( E C L l P )  

NP=O 
NSJO -~ 

0 C P = F ( C O S F ( V E H ( 2 )  1 )  
S P = F ( S l N F ( V E H ( 2 ) ) )  _--- -- . - 

C T = F ( C O S F ( V E H ( l  1 ) )  
S T = F  (SINF (VEH ( 1 I ) 1 

0 S P H I = S I N F ( V E H ( 2 ) )  
-. 

I 0 C E C L I P s C O S F ( E C L 1 P )  __ ._.  __ - 

__ - 

0 1 1 -  - 
- NNN= 1 

1; MMM=Kl 

y -  990 DO 1300 J=NNNeMMM 
0 C A L L  T I M E  (1HP) 

1F(J-100)1000e1000~1010 

CRAICOSF (STARPOS (J * 1 
S D E C = S ~ N F ( S T A R P O S ( J I ~ ) )  - 

P ( 1 I =CRA*CDEC __ - -  
P(2)=CECLIP+CDEC*SRA+SECLIP*SDEC 

RPel 

(J * 1000 S R A = S I N F ( S T A R P O S ( J q l ) )  ._ - - __ 

) 
7 

0 C D E C = C O S F ( S T A R P O S ( J + 2 ) )  
6 ~ - -  

Q :  P(3)=-SECLIP*CDEC*SRA+CECLIP*SD&C - 

Q . i o i o  MM=J-~OO 

- 

4 GO T O  1020 

X L A M B ~ P L A N P O S ( M M I ~ ) + A C * ( T A U = T Z ) / P L A N P O S ( M ~ ~ ~ ) * * ~ ~ S  



f 
. R ( 1 IPLANPOS (MM e 2  ) *COSF (XLAMB j 
R(2)=PLANPOS(MMe2)*SINF(XLAMB) 

DO 1018 K=lr3 
-? 0 1 8 P ( K 1 =: R ( K ) -VEH ( K+3 ) 

RP=SQRTF(R(i )++2+R(2)**2+R(3)**2+VEH(4 )w2+VEHCS)**2+VEH(6)**2-: 

1020 D=P ( 1  )*STHETA*SPHI-P(Z )*STHETA*CPHI+P(3)*CTHETA 
IF ( ABSF ( 0 ) /RP-COSF ( GAMMXf*S I NF ~ C H ~ ~ ~ ~ 1 ~ 0 3 ~ 0 ~ 1 0 3 0 ~ ~ ~ 3 ~ 0 0  

1030 A s - P  ( 1 l*CPH I-P ( 2  )*SPH I 
Bt-P(1 )*CTHETA*SPHI+P(2~)*CTHETA*CPHI+P(3)*STHETA- 
DELzALPH ( E  ,A 1 
TEMPnD*TANGAM/SQRTP (A*A+B*B ) - -  

C COMPUTE.THE FOUR VALUES OF PSI 

R(3)=00 
. - - --- _ .  - - 

. _ _  ~~O*(R(~)*VEH(~)+R(~)*VEH(~)+R(~)*VEH(~))) 

~ - .  - .  

- - - -  - _ _  - 

PSI ( 1  )=ASINF-(TEMP)--DEL 
-. - PSI (2l=ASINF(-TEMP)-DEL _ _  

PSI (3)sPI-PSI ( 1  )-20*DELp. 
PSI (4)=PI-PSI (21-20*0EL 
K= 1 
ILAC=O 
IDICATl =O 

- __ - - 

-- -~ 

1034 

1036 
1038 

1042 
1040 
1050 

1054 

1056 
1058 
1060 

- 

- 

- 

- 

1062 
1063 

( 3  I I  

- 1066 

' 2  - 

' 1  1068 ,a 
1070 

-. 

1072 
,:J ,, 1074 

7 1076 
i.,i 1078 

<, 1080 

IF(J-100)1063e106301066 - .. 
SEENS (NSe2) PTT 

- - ._I_ - - - . -. GO TO 1068 
SEENP (NP e 2 1 =TT 

- -I - _  - - -  ID ICAT 1 = 1 
GO TO 1080 
I F ~ I D I C A T 2 ) 1 0 6 4 r 1 0 ? 2 , 1 0 6 4  
I F ( J- lo o fi-0%~-io74Yii033 
SEENS (NS e 3  ) xT7 
GO TO 1078 
SEENP(NPr3)sTT 
ID1 CAT2= 1 

- --- - __ _-_ - 

- - - -  
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0 
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- __ ___- - . 
MR=NR/9+ 1 - .o DO 1500 K t l r M R  

1428 CALL  RNCN ( Q Q )  
0 QQzCAUSS ( Q Q e I I I )  

' 2  -_ I F ( 1 1 1 ) 1 4 2 8 r 1 4 3 0 r 1 4 2 8  
1430 -SEENS ( I e N 1 =SAVES ( f ~ ~ ~ + l T C O N S T * O Q  

- - -  - 0 I 1  DO 1440 IS leNP 
-- 1438 CALL  RNCN ( Q Q )  

* 1440 SEENP(I~N)~SAVEP(II~)+TTCONST*QQ 
- CALL  PART-^- ( NPXS ) 

0 '  
1450 
1500 

' 

_. -. . . 

c/ 
1510 

4.J 
- 1520 

0 :  
\ 

-- .___ 1 
4 

CALL T I M E  ( 1 H P )  
RE w I ND--NTAPE 

~- - - __ IF  ( K 3 - 1 1 1 5 2 0  9 1530 e 151 0 
CALL PART F (NTAPE9NR) 
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F N  (55 )=09772 
F N ( 5 6 ) = 0 9 8 2 1  

_ _  - F N ( 6 7 1 = 0 9 9 9 3  
F N  ( 68 I = 0 9995- 
F N ( 6 9 ) = 0 9 9 9 7  
S-TARPOS ( 1 9 1 ) =  1 0 7 6 2 0  1 8 9 6 2 9  

-0291  0045640 
STARPOS(--2;--1 ) =  106723963058 
STARPOS( - 2 9  211- -09194200574 
STARPOS( 3 9  I)= 3 0 6 2 9 0 1 9 6 6 8 3  

. ~ - -  --- 

STARPOSt 1 9  2 )=-  __ ._--___-- - 

- - -__ 

0 3 3 7 5 1  2 7 4 0 4  
STARPOS( 5 9  1 ) =  4 0 8 6 9 1 2 6 8 1 9 2  

- 
- STARPOS( - 4 9 -  2)-.-.- 

. . . ... - 

STARPOS ( 6 9 2  = 8023278571 --- 
STARPOS(--- 7 9  1 ) =  1 0 3 6 6 1 2 7 3 8 3 1  
STARPOS( 7 9  2 ) = _ - _  - 0  1 4 3 7 2 3 0 1 5 8  _ _  ______________ 
STARPOS( 8 9  l )= l o 9 9 7 2 3 1 1 6 8 5  
STARPOS ( 8 9 _-2 ) = __ 0 0925606280 _-  .__I__- 

STARPOS( 9 9  1 ) =  0 4 2 1 4 8 2 4 6 9 9  
STARPOS( _ _  9 9  ~ 2 ) =  _ _  - ~ 1 ~ 0 0 1 6 2 0 2 1 ~ 7 0  ' 2  -__ . __- ._ __ 
STARPOS( 1 0 9  1 ) =  3 0 6 7 2 5 5 8 1 7 3 1  

0 " _ _  STARPOS( 109--2)= ~ 1 0 0 5 1 2 0 2 1 1 2 2  _ _  ______-- 
- STARPOSt 11 9 1 ) =  1 0 5 4 2 6 3 8 3 4 8 1  

Q STARPOS( 1 2 9  l )= 5 0 1 8 9 3 8 7 4 6 4 9  
STARPOS( 1 2 9  2 ) =  0-1-5 3 3 708 0 80 
STARPOS( 130 1 ) =  lo1964013856 

10 STARPOS( 1 1  9 _ _  2 ) =  0 1 2 9 2 1 2 5 4 2 3  _ _  _____ _-___ - ___- 

9-- 

o s  STARPOSt 1 3 9  2)=-- 0 2 8 7 1 1 1 5 1 0 1  ___ 
STARPOSt 149  1 ) =  3 .2502975773  

(0 STARPOS ( 15 9 1 ) = 4 3 0 9 0 5 7 9 3 4 6  
7 STARPOS ( 149 -2 )=--5100983938759 -. _ _  - _  

STARPOS( 1 5 9  2 ) =  - 0 4 6 0  1 9 4 8 4 2 4  % 

STARPOS ( 1 6  9 1 ) = 3 0 5 0 6 4 0 2 8 2 6 3  
____ 6 

4 
._ 

9 



_ _  - -  _- -- 
STARPOS( 209 1 ) =  3 .3421091681  
STARPOSC 200 2 ) =  -1 .0389120854 
STARPOS (-21 4-1 ) = - 2 0 6 4 7 5 5 5 3 9 2 2  
STARPOS( 2 1 4  2 1 =  e 2  1 1 4 3 6 9 4 2 6  

- - -STARPOS(-22@ 1 ) =  l e 8 2 1 9 5 4 6 9 6 1  
STARPOS( 22e 2 ) =  - e 5 0 4 9 2 3 7 5 2 6  
STARPOS-C23 r 1 ) = 1 e 9752254755 
STARPOS( 2 3 9  2 ) =  
STARPOS ( 24 r 1 1 = 4 *5883251592 
STARPOS( 2 4 r  2 ) =  0 .6972359606  
STARPOS ( 25 r -1 ) z-1 4 1 1 62957 1 2 
STARPOSC 2 5 9  2 ) =  e 1 1 0 3 8 2 3 7 8 9  

-STARPOS (26-rl-F=-f--4 1543293K6 

STARPOS( 2 7 9 -  1 1 = ~ 2 e 4 1 2 4 0 1 3 6 4 3  
STARPOS( 2 7 9  2 ) =  - 1 0 2 1 4 6 3 2 8 0 4 1  
STARPOS( 289-1 )=p302702597805- 
STARPOS( 28r 2 ) =  0.9936922870 
S T A R P O S - r 2 9 7 1  ) =  1 e 4 6 0 3 5 3 3 4 6 2  

___ --_ - 

_ _ _ _  - 

--___- 

-_ __ .55772965aa -_ ___-- - 

- -  -__ - 

._ __- STARPOS( 26r 2 ) =  .49at3829741 

- -~ 

STARPOS( 2 9 9  2 ) =  - 0 0 2 1 2 8 3 3 2 0 6  
STARPOS ( -  30 9 - 1 ) = 5 . 7 8 7 2 9 3 6 3 3 3 -  
STARPOS( 30g 2 ) s  -a8221809974 
STARPOS( 31 r 1 303716052324 .-.- 

STARPOS( 3 1 r  2)= 09795224095 
-32-9-1-)=-1.-4 8 0 2 3 5 5 552 

STARPOS( 329 2 1 %  -0034  1551 236 
S f A R P O S ( - 3 3 r  1 ) =  e 882 1330372 
STARPOSC 3 3 9  2 ) =  0 8 6 0 4 0 7 9 6 1 9  
STARPOS (-34 r 
STARPOS( 3 4 9  2 ) =  - e  6 0 0 4 0 7 8 0 7 1  

-SfARPOS ( - 3 5  r11-)-=2-e-8880472 1 0 7  
STARPOS ( 35 r 2 ) =  _ _ _ _  1 0 0 6 0 5 9 6 3 6 5 7  
STARPOS( 3 6 9  1 ) s  2 0 1 3 1 9 5 6 0 4 2 4  
STARPOS( 3 6 r  2 ) =  _ _  
STARPOS ( -  3 7 r  1 ) =  1 e 8 6 3 8 8 8 0 1  36 

-__ -- -_ --~.. - - .--__I____ - _ _  

3 T A RPO S 

. - 

._ 

1 )=-4 8091 674873--- 

__---___-- -- 

- --- - 0 8 2 4 6 1 9 5 9 0 2  ___.-. __ 

STARPOS( 3 7 9  2 1 s  .. 4597924470 
STARPOS ( 3 8  r 1 1 = 3 0  6 0 5 6 6 8 4 2 9 4  

- STARPOS (--39 9 1 1 = 4 e 6 0 4 0 0 4 0 3 3 8  

0 STARPOS( 4 0 +  1 ) =  1 .5591317096  

-- 1 2  - -_ 

_ -  _ _  Q i i  STARPOS( 3 8 r  __ 2)=-_ * 863278633 1 - -__-__I--- 

__ ____-__ -9750 1570569 _- - IO STARPOS( 3 9 9  2)=__- 

P STARPOS( -- 409 . - ~  2 ) s  7 0 4 4 7 2  1 693 ___ 
STARPOS( 4 1 ~  1 I =  l o 7 2 7 7 8 8 6 9 3 0  

STARPOS( 429 1 2 0 2 6 5 8 4 3 1 7 6 8  

0 STARPOS( 4 3 9  1 ) =  4 0 3 8 7 1 9 0 5 0 7 6  

STARPOS( 449 1 ) s  5 0 3 3 7 5 6 0 4 6 2 7  

-- 8 .  STARPOS( 41 9-2)s- e 2 8 6 6 9 4 5 7 0 3  ~ -~ 

7 STARPOS ( 42 --. 2 ) =  ne9529158346 -__- 

0 STARPOS_(_43r 2 ) s  -1 e 2 0 3 8 5 0 5 4 7 8  

STARPOS ( 44 9 __ 2 1 = -- - 991 92879 1 6  

.- 

- - - - - -  ___ e5 

0 

c_ -- ____ STARPOS( - __ 47r 21.: 0 4 0 7 0 3 5 0 2 2 2 -  - ___ _ _  - 

STARPOS( 4 5 9  1 ) -  2 0 1 6 9 9 5 1 8 7 8 9  
STARPOS( 45+-2)= - 1 0 0 3 6 9 4 3 7 4 1 8  _ _  

STARPOS( 4 6 r  ll= lo6640696309 
STARPOS-( 4 6 9  2 ) =  - 0-3- 1-24 1 07 2J 97 
STARPOS( 4 7 4  1 ) s  e 5 4 7 4 0 7 9 6 9 7  

1 -- -__-- 

__ - _- 
3 

? 

1 
. .  0 

~~ 



~~. .. . . .... __ __I- __--- 

- .  - -- 
STKRPO~( 4 8 *  i I =  e 60 13822826 

___-__.- STARPOS( 489 2 ) =  -00543330692 
STARPOS (-49 9 1 ) =  04804818709 
STARPOS ( 49 9 2 ) =  1 05555731 772 
STARPOSC 501 1 ) =  2.6979372299 
STARPOSC 50, E! )=  
STARPOS( 5 1 9  I ) =  e 1 83623 1 8 1 7  
STARPOSC 5 1 ,  2 ) s  e. 3 1 6 7 9 1  8037 
STARPOS ( 52 9 1 ) =  3 88672461 67 
STARPOS( 529 2 ) =  1.2963966314 
STARPOS (--53 9-1 ) =  2.470 13540 14 
STARPOS( 5 3 9  2 ) =  -01468329520 
S T A R P O S r 5 4 r l )  = 1 5-1.1 1642440 

-01689236309 STARPOS( 549 2 ) =  
STARPOS( -55 r  1 ) =  e0290014970- 
STARPOS( 559 2)=- 5048364962 
STARPOS( 5 6 9  1 ) =  4.5969281781 

02195721 162 STARPOSt 5 6 9  21= 
STARPOS( 5 7 9  1 ) =  30-6866080735 
STARPOS( 5 7 9  _ 2 ) =  -06322164327 .- 

STARPQS ( - 5 8 9  1 02969823224 
STARPOS( 5 e 9  2)=-- e6189325379 
STARPOS( 5 9 9  1 ) =  4.9454122521 
STARPOS( 599 2 ) -  - -e4596470029 

___ - 

~ ___ __ _ _ _  

-p _ -  3489640395 ._ ~ 

--___ __ -_ - - I_ - . -_ - . 

- _____ 

---- -__ - --- -. - 

_ _ _ _ _ ~ - -  -- __ -_ 

- -  - --- 

__  - _ _  _ _  

_ _  _.  _ _  - - 

- - -  - _ _ _ I  

0 

0 

0 

0 

i o 

STARPOS( 6 0 9  1 ) =  3.2503484826 

STARPOS( 61 9 1 I =  08124944000 

STARPOS(--629 1 ) =  3.5025412873 
STARPOSt 629 2 ) =  e9613515927 
STARPOSC-63-9 1 ) =  3.0871820141 

STARPOS( 6 0 9 2 ) =  -1.0984035722 __ 

STARPOS ( 61 4-2.) -__- - _ _ _  - __.__. 
- . 7 1282 15553-.-- 

- _ _  - __ ---- 

STARPOS( 6 3 9  2 ) = - -  a257261 5318 .. __ - - - - -- - 

STARPOS( 64q 2 ) = - _ -  1 a0568792804 . - _ _  ___ --__I 

STARPOS( 644 1 ) =  23945 190 12 

STARPOS( 6 5 9  1 ) =  3.3154783525 
STARPOS( 6 5 9  2 ) =  -e8516431048 
STARPOS- (669  1 a5325290436 
STARPOS( 6 6 9  21=- 07363010819 __ 
STARPOS( 679 1 ) =  5.9379737254 

.-__- __ 

STARPOS( 67q - _ 2 ) =  _ _  - 0  821 04 16652 - - 
STARPOSt 6 8 9  1 ) =  1.4419619392 
STARPOSC 6 8 9  ~ - -  2 ) =  00060989561 
STARPOW 69G 1 ) =  1692605764 

-.___I______ 

7 STARPOS( 699--2)= 9838954289 __ - 

STARPOS ( 70 9 ---2 ) = 8986991 207 _ _  ____ - _- - - __ - .___ 

STARPOS( 7 1  9 1 ) =  4.0727985316 
STARPOS ( 71 9 2 1 - _.-468000342_7 

STARPOS ( 70 9 1 1 = 4 e 6945284442 
7 

- 
-^__- .-- 

b 

STARPOS( 7 2 9  1 ) =  5.3282647679 / 
I 

- -_____-I - ___-___ STARPOS( 72,  2 ) =  7009-1 453  1 3  

STARPOS( 7 3 9  2 ) -  
STARPOS(-74-91-) = 2 3862650588 

7559 1 1 79553 
!FfARPOS( 7 5 q  1 ) =  2.4272657518 

. _- -- - _  5 

STARPOS( 7 3 9  1 ) =  2.1054343099 
4 106966918042- - ___ 

- 
~ - 

~ _ _  3 STARPOS( 749 2 ) =  

? - - - - - STARPOS __ .- ( 75 9 2 ) = -1 a 0323426600 _- __ _ _  - 



-- Q .  

_ _  --- 

STA-RPOS( 769 1 ) =  a 03300 12673 
STARPOS( 769 2 ) =  lo0294776111 
-STARPOS-(77 @--1 f=-4 a 399 1751 0 18 

- 

STARPOS( 774 2 ) =  -05976104322 
STARPOS { - 7 8 i - C ) = 4 0  1824852028--- 
STARPOSt 789 21= -a3933584283 

‘ S T A  RP 0 S T 7  971-)-=-3-05 6 9 074-6 9 29 

- ________-- STARPOSC 794 2 ) =  -a9305174426 
-STARPOS-C-804-- 1 ) =  2.8799896152 

STARPOSt 809 2 ) =  a 906872 1849 
--STARPOS (-81 4 --1 ) = 

-- 
I _ _ -  __. 

_____-__-- 
a 1082249580- 

- - - _- 

STARPOS( 814 2 ) =  a a 74 12267089 
S-fARPOS-(-82* 1 ) =  506841519471 

a1699320434 STARPOS( 824 2 ) =  
STARPOS(C834 1 ) =  4a6269042081- 
STARPOS ( 83 9 2 ) = -a 680974 1 446 
STARPOS ( 84 4-1 ) =  3.81 17627252 
STARPOSC 849 2 ) =  -07335134032 

STARPOS( 859 2 ) =  
STARPOS ( 86 9 -1 ) =  1 a9325449030- 
STARPOS( 869 2 ) =  0 a 5 1 03924 509 
STARPOS ( -87 1 3a1078205325 
STARPOS( 874 21= 09400634240 
STARPOS ( 8 8 - t  1 = 5-;5757306392 
STARPOS( 8 8 9  21s la0901035620 
STARPOS( 89, 1 )=-404883541542--- 

0.27383731 15 STARPOS( 89t  2 ) =  
STARPOS( 904 1 1 %  2.4486314907 
STARPOS( 904 2 ) =  -a9578754786 
STARPOS(--91 9 1 ) =  Sa4323227525 
STARPOS( 919 2 ) =  a5909151552 
STARPOS ( 92 9 1 = 60 035632 1694 

-__ -_ 
I__ __ 

- ._ 

STARPOST8571 1 = 3.8557668390 

__  a4747198603 - _ _  

__ _ _  . ~ _ _ _ -  

---- ____- -- 

_ _ _ _ _ _ _  -- - - __ 

- ---- --- - -- - -_ 

__ -- 

.- - - __ __ _. .- 

-___- ____ _ _  STARPOS(  924 2 ) = - - _  a 2625605453 
STARPOS( 939 1 ) =  3.6393825608 

__ - 



. ___------- - 

PLANPOS(4r1)=*481677 

PLANPOS . . - ( 6 9  2 )=9.540 
PLANPOS ( 7 r 1 ) = 3  238 145 
__ 

PLANPOS(8r2)=30*07 I - 
PLANPOS(9r1~1=3.222018 
PLANPOS(9r2)=39*44 
END 

6 

3 





__ .. - . . - ............... 

1 2  

...... . . .  - ......... -- . " .... .......... 

........... _ _ _ - ~  . . ___._ . . .  ? ..... 

3 





ALPH COMPUTES THE ARC TANGENT O F  THE Q U O T I E N T  -OF T-WO .NUMBERS AND 

NUMERATOR AND DENOMINATOR _ _ _  S I G N S .  --- - 
P1=30 1 4 1 5 9 2 6 5 3 6 -  
IF(Y) 1 0 * 3 0 * 2 0  

l O ~ I f ( X ) 1 ~ 1 2 ~ 1 1  
1 1  A L P H = P I + A T A N F ( X / Y )  

- _ _  - - - -- C 

C 
-C-- - -RESOLVES THE ANGLE TO-THE PROPER QUADRANT BY EXAMINING THE 

- -_ - __ -- _ _ _  

-_ -- -- _- _ 

- - - - .  _ _  - ~ _ _ -  - - - 
RETURN 

RETURN 
- -_ ___ -_ - - - .. - - _  - 1 2  A L P H = P I  

_ _  - --- - -  20 I F ( X ) 2 1 * 2 3 ? 2 _ 2 - _  - -  

22 ALPH=ATANF C X / Y  I 

21--ALPH=2;*PI+ATANF(X/Y 1 
_ _  -- ____ ___ ____-- RETURN 

RETURN 

RETURN 

- _ _  - - - -- 

- __ I ______-- - _ _  - 
23 ALPH=OoO 

-- - -__ 
30 I F ( X ) 3 1 * 3 3 * 3 2  
31 A L P H = l . S * P I  

RETURN 
39 ALPH=.S*PI  

RETURN 
33 ALPH=Eo*PI 

END 
END 

- - -  - - _ -  

- _ _____ --- - -_ - 

- - 
~ -__ - - - ~ - -  - -- - ~- 

- - - - -- - -__ 



‘ 8  



-uBRODTXE RNGN (R  
C RNGN IS A RANDOM NUMBER GENERATOR ._ - WHICH . __ - _- - (_B_Y-REPEATED_USEl WILL- 
C-- PRODUCE-UNIFOPMLY-DISTRIBUTED RANDOM NUMBERS I N  THE RANGE ( 0 , l I .  

T H I S  IS A FORTRAN S Y M B O L I C  V E R S I O N  OF THE M A C K I N E  LANGUAGE CO-OP C - - - .- 

C PROGRAM-G-S-CODA -RNGNL - 
CALLING SEQUENCE -_ --- C A L L  RNGN ( Z I  . __- C 
I F ( M I 2 9 1 9 2  

-- B __ - Y=362-5176p_6_37240 155-_  
B z = 2 00 00 0 0 0 00 0 0 0 0 00 

2 *LDA -- __ ( X I  MU1 ( V I  -- 
STA ( X I  ARS (12 )  
ADD ( Z I  FAD (2) - 

- ST A -( R,- 

" ._ 

10 

7 

6 





- 
FUNCTION GA-US~ (RRIJECT) 

C GAUSS TAKES A UNIFORMLY DI STRIB_U_T_EDNUMEER-RR-_IN THE-R-AdYGE-- 

C 
C I N  THE-RANGE t O T ~ O O 0 3  1 OR (-099979 I ) WHEN THIS HAPPENS9 

C (0.1 AND-CONVERTS -IT- T o  A GAUSS I AN D I STR I BUTED NUMBER (RR I w I TH 

C REGENERATE _ _ _ ~  A NEW RRo - - 

MEAN ZERO AND STANDARD - -  - DEV I A T  I ON IS I Go JECT-I_S-SE-T 13. R R L S  -~ 

DIMENSION V E H ~ 6 ~ r P A R E F ~ 1 0 0 * 7 r 4 ~ ~ P L A N C O ~ 9 r 5 ~ 4 ~ ~ E R R ~ 6 ) ~ S E E N S ~ l O O ~ 3 ~ ~  

COMMON b I . K l r K 2 r K 3 r N T A P E ~ I S H I F T I V E H r I S I G ~ N R ~ P A R E F ~ P L A N C O ~ T ~ E R R ~ F N ~  

I F ( R R - l o  1 3 r l  r Z  

1 SEENP (9 9 3 ) 9 PMAG (-9-I-lF'J ( 69-1 * ZTARPOS ( 100 r 2)-*P_L_ANPO_S (9 r 2) __ _ _  -_ 

~SEENSISEENP~PMAGISTARPOS~PLANPOS _ - - - .- - ._ .__-__ _______ 

1 JECT=1 
RETURN 

---- - - 

___ __ . 2 STOP 21 -- 

___ -__ 4 IF(RR-o9997)5r5rl - 

3 I F ( R R ) 2 r l r 4  

5 I F ( R R - 0 0 0 0 3 ) l  r l O 1 1 O  
10 DO 11 I = l r 6 9  

I 

I F ( R R - F N ( I ) ) l 2 * 1 3 ~ 1 1  
11 
12 

__ 

13 .___ -. 

1 





0 

0 

0 

0 

$2 

0 

0 

___ A ( K  ) =F (F (F (PLANCO ( I t 1 * 1 
l+PLANCO(lilrJ+2))/DENOM)- 

*CPS I )+F (PLANCO ( I 1 9 2  )*SPS I ) 
-_ - 

___ _- - I +PLANCO ( I 4 t J+2 )/DENOM ) 
- -c FORM THE MATRIX-ELEMENTS XM-- 

- _- 

NPTT=2*NP 
00 50 I=lt3 

0 

6: - 80 
90 

1 -- __ 6 110 
3 1 1 5  FORMAT( / / / *3Xr31HHALT _- I N  PART D, WE CAN--CNLY S E E t I 3 t 7 H  STARS.) 

STOP 
Q 120 _-- DO 130 I = l * N S  - - __ - __ 



Q *  

€ 3 .  

1 

O b  

7 

_ _  - - - - - - - - - 12 C O N T I N U E  

13 DO 14 J z L r N P M  
I F ( L -KP ) 1 3 r 207 2 O-- 



3 . .  

1 



‘ I  



I 

P I 2 D = 1  . / S Q R T F ( E o * P I  1 - 
B-----SfAR ( 1 ) = 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 O  

S T A R 1 ( 1 ) =  S T A R ( 1 )  
' D O - 1 7 J - I = 2 - -  -__ __-___- * e  

8 10 S T A R  (1)=5454545454545454 - 
STAR1(2)=5420202020202020 

B STAR1(31=5454202020202020 
B-- - --STAR1 ( 4  1 = 5 4 5 4 5 4 2 0 2 0 2 0 2 0 2 0 - ~ -  

_ -  - 

6 STAR1(5 )=5454545420202020  
y - - S  T A R 1 -(d)-C5 4 - 5 4 - 5 ~ ~ ~ 5 ~ 2 0 2 0 2 - 0  

STAR1(7 )=5454545454542020  
S T A R 1  (8 )=5454545454545420 

REWIND N T A P E  
X ME AN = 0.0- 

- -____ 

XMEAN=XMEAN/TOT 
X S I G 2 = X S I G 2 / l O T  

1 2  _____--- - 

____. __ _- .. __ .- .. . - XMEAN2=XMEAN**2 
U2=XSIG2-XMEAN2 

0 

0 
IF (XM-XL ) 92 9 92996 

I Q ?-..-- - - 92 PRINT 9 5 9 X M e X L  ___- 



95 FORMAT ( / / * 3 3 H D I S C R E P A N C Y  I N  X MAX AND X M I N - - - r 3 X * S H X M  = eE l206r  
-__ -- 1 3 X 9 5 H X L  = r E l 2 0 6 * / )  

GO T O  140 
96 N=O 

NB=O 
98 ISTEP=(XM-XL)/SOo*lOo**N 

I Z=XL* lO  o**N . -  

GO T O  120 

7 .  - . .  AMG I S=l o / S  I GMA __ .- - 
128 LTHAN=O 

1-F (2-XM-STEP) i 
6 -- 130 9 1309 138 

130 DO 134 J = l r N R  
5 I F  ( X  ( J  I-Z 1 13.2 9 1 3 4  134 

1 ~TLTHAN=LTHAN+ i 

1 



L? 

n 
u - _  _ _  __ 

NIZLTHAN-LTHANP 
ZMP=Z-.S*STEP- 
TI=AMGIS*(ZMP-XMEAN) 
P P I  =STEP*AMG IS*~ I2D*EXPF (-TI-*T3-*O5) 
CHI2=CHI2+((FLOATF(NI)-TOT*PPI)**2)/PPI 
PERP=PER 
Z=Z+STEP 

- _ _  _ ______I 

~ - ~ -  

_. 

_ _ _ ~  ___ -~ - 
I z = I Z+ I STEP- 

LTHANP=LTHAN 
GO TO 1 2 8  

TO1 NT=NOI NT-3 
TX=SQRTF(~O*CHI~)-SQ~TF~~O*TOINT-I.] 

____. - _ _  NO I NT=NO I N T + l  - 

138cH-I-2- c--- -- - - 
= H I 2 / T O T  

_ _  _ _ -  -- _ _  - __ 

- - PRINT 1 5 5 t N O I N T r S T E P t T O I N T , C H I 2 , T X  
155 FORMAT ( / / 7 (  56HDAT-A- FOR CHI-SQUARED--TEST-OF F I T -  TO NORMAL D I S T R I B  

.- .___ 

l U T I O N o r / / r 3 X ~ 1 6 H N O o  O F  
~ 1 3 H D € G 7 O b F V R E E b O M  r F  15 

3E15.5)  
1 4 0  CONTINUE 

END 
END--  

_ _ _ _  - - 

- ______-__ - I__ 


